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CLAIMS (as originally filed and published) 

1. Process for obtaining an object image of at least y6ne 
object (40), wherein at least two partial images /of 
the object (40) are taken under differing objec/ con- 
ditions which are formed on the object with spatial 
patterns, wherein a non-linear dependence ofAhe light 
detectable from the object point on the object condi- 
tions obtaining at the object point exist^ and the 
partial images contain different contributions of 
various space frequency components of tme object 
structure, and the desired object ima^ge is determined 
from the partial images by reconstryrction of the space 
frequency components . 

2. Process according to claim l,y^wlierein spatial patterns 
of at least one ob j ectftondit^on are formed, for each 
of which the non-linear a^-f5eTidence of the detected 
light emitted from l^hi^ ob j,^t point exists. 

3. Process according to cl^im 1, wherein spatial patterns 
are formed by at least two object conditions, for 
which a dependence ot the detected light on a multi- 
plicative linking of the object characteristics and a 
linear or a non-^Anear dependence of the detected 
light on each^^^f the object conditions exists. 

4- Process according to one of the preceding claims, 

wherein the/spatial pattern is given by a pattern of 

an illumination intensity on the object (40) and the 

/ 

object (4^0) is illuminated with the pattern of the il- 
lumination intensity in such a way that a non-linear 
dependence of the light intensity, detected at a de- 
tect©^ device (60), coming out from an object point to 
/ 
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the illumination intensity obtaining at this object 

/ 

point exists. ^' 

Process according to one of the preceding q/laims, 
wherein the non-linear dependence of the detected 
light is formed by a saturation of fluori^cence light 
of fluorophors under^jLntensive illumina'tion, a satura- 
tioffof the absorption of illuminatio^ light under in- 
tensive illumination, a dependence of the phase of the 
emitted or scattered light on the i/llumination inten- 
sity present in the object, SHG oj THG processes, a 
dependence of the light characteristics of the Raman 
scattering on the value of one/^or more object charac- 
teristics, tempor all y coherent effects on atoms or 
molecules in t h^^b \^^X^^JJ^ji multiphoton absorption, 
CARS processes,/ stimulated ^emission, population of 
longer-lived stVbe/ or chemically altered states, ra- 
diative or radiation-free"^ energy transfer processes of 
fluorophors to neighbor^ing fluorophors, nonhomogeneous 
electric or magnetic f/lelds obtaining at the object 
point, pressures, she'ar forces, or mechanical tension 
, relationships obtaining at the object point, tempera- 
tures obtaining aly4:he object point, chemical rela- 
tionships obtaining at the object point, and/or addi- 

/ 

tional object ir;radiations with electromagnetic rays 
or sound waves/ 

6. Process according to one of the preceding claims, 
wherein the/spatial pattern of an object condition in 

reciprocal /space can be described or approximately de- 

// 

scribed by a number of points which are distributed in 
one, two// or three dimensions, or is formed spatially 
periodically or approximately periodically in one or 
more dimensions in the location space. 



7. Process according to one of the preceding claims, 
wherein the object and the spatial pattern are dis- 
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placed in one or more directions relative to one y(an- 
other to achieve various object conditions. 

Process according to claim 1 , wherein the pat/tern is 
generated by a mask or by interference and af displace- 
ment of the mask is achieved by displaceme;^ of the 
phase of various diffraction maxima. 



9. 



10, 



Process according to one of the preceding claims, 
wherein the object conditions are chairaed according to 



a predetermined temporal ^ 
ages are taken at various tiJ 



Lcture 



les 



the partial im- 



Process according to hlaimy9, whe#ein the illumination 
intensity is varied t^ generate /lifferent object con- 
ditions . 



11. Process according to one of ythe preceding claims, 

wherein the reconstruction /::>f the object image from 
the partial images is per/ormed by solving an equation 
system, taking into accaunt the non-linear dependen- 
cies, or by an iterativfe procedure. 



12. Process according toVbne of the preceding claims, 
wherein the positioci of the object or one or more par- 
tial objects of th^e object (40) is established. 

13. Process according to one of the preceding claims, 
wherein the reconstruction of the object image is per- 
formed taking/into consideration a previously known 
structure of/ the object (40) or of parts of the object 
(40) . 



14. Optical imaging system (100) having an illumination 

device -(^LO) and a detector device (60), which are set 
up f or/illuminating an object (40) and recording an 
image/ of the object (40) or of parts of the object 

/ 
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(40), characterized by at least one pattern genera^^or 
(20, 20', 20") for generating at least one change'able 
spatial pattern of object conditions on the obj/ect 
(40), with the illumination device (10) and/o/ the 
pattern generator (20, 20', 20") being set up for 
generating object conditions on which the ^^ght de- 
tectable by the detector device (60) is ironlinearly 
dependent, and an image generator (70) for reconstruc- 
tion of an object image from partial i^mages which were 
recorded with the detector device (60). 

15. Optical system according to clairry/l4, wherein the pat- 
tern generator (20, 20', 20") /comprises a mask with 
which a spatial pattern of an i^Llumination intensity 
can be formed on^^^^th^^ . 

16. Optical system according tp claim 15, wherein the mask 
comprises a miltidi/mensiooal diffraction grating (22), 
a phase grating^, ^ DMD^fevice, or an LCD matrix. 

17. Device according to ciaim 15 or 16, wherein the mask 
and the sample (40) /are positioned so they are movable 

18. Optical system according to claim 14, wherein the pat- 
tern generator /20, 20', 20") comprises a mirror as- 
sembly (23-27 )/ which is set up for generating of an 
interference /pattern on the object (40). 

19. Optical system according to claim 14, wherein the pat- 
tern genej/ator (20, 20', 20") comprises a device for 
achieving predetermined physical or chemical condi- 
tions on the object (40) corresponding to the spatial 
pattern . 



20. Opti^cal system according to claim 14, wherein an ad- 
justment device for displacement of the object (40) in 
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the spatial pattern of the object conditions /is pro- 
vided, y 

Optical system according to one of the* claims 14 to 
20, wherein the illumination device'^ (10) comprises a 
flash lamp, a laser, or a high-pressure lamp. 



Optical system a^ccArdin^ to^ene of the claims 14 to 
21, wherein an ill/usijii^^t ion optic (30) and/or an imag- 




i^d. 



ing optic (50)/a/e prov 



Usage of a process^or an optical system according to 
one of the preceding claims in combination with typi- 
cal optical mi^croscopy processes, particularly in com- 
bination wi,th standard far field microscopy, epifluo- 
rescence^microscopy, confocal microscopy, 4Pi micros- 
copy, t>heta microscopy, near field microscopy, micro- 
scopi^ I^M, I^M, and I^M processes, STED processes. 



muJ^xiphoton microscopy, CARS processes, and SHG or THG 



microscopy. 



